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Multiple regression is used to de-
velop equations that describe relation-
ships among several variables. 
This paper describes a multiple re-
gression program for an equation with 
one dependent and three independent 
variables, which was written for a 
Hewlett-Packard 97 prograrnable "pocket" 
calculator. 
Once each variable is entered, the 
program calculates sums, sums of squares, 
sums of cross-products and means of all 
variables, as well as the number of 
entries. It also computes the deter-
minant of the matrix, elements of the 
inverted matrix, and regression coeffi-
cients. The intercept is calc1..llated 
after means of all variables are re-
entered, and a predicted value for the 
dependent variable can be determined for 
any set of independent variables. 
The multiple regression equation 
with three independent variables has 
the form Y =a+ b1X1 + b2x2 + b3x3 
where a is the intercept; b1, b2, and 
bJ are regression coefficients; Y is 
the dependent variable; and x1, x2, and 
x3 are independent variables. 
Calculation of Regression Coefficients 
The normal equations for this multiple regression are: 
xl LX~l + LXl x2b2 + LXlXJbJ = LXly 
x2 LX1x2bl + LX~2 + LX2xJbJ = LX2y 
XJ LXlXJbl + LX2x3b2 + LX}J = LXJY 
where 




= EX . 2 
l 
_ ( EXi )( EX5 ) Ex . x . = EX . X . d 
1 J 1 J n 
n = number of entries 
4 
The following matrices are used to solve this set of equations . 
2 Ex1x2 Ex1x3 It Exl 1 Ex1y 
A = Ex1x2 
2 Ex2x3 ' B b2 , and C Ex2y Ex2 = = 
Ex1x3 Ex2x3 
2 ExJ b3 Ex3y 
where 
A · B = C 
To solve for B, multiply both sides of the equation by the inverse 
of A, A- 1. 
A- l · A · B = C · A-l 
IAI 
Since A- 1 · A= I, the identity matrix, then 
I · B = C · A- l or B = C · A- 1 
all al2 al3 Ex1y bl 
A- 1 . C = a21 a22 a23 Ex2y = B = b2 
a31 a32 a33 ExJy b3 
where a .. ' s are elements of A- 1 . 1J 
is the determinant of A and is used in calculating A- 1 . 
Calculation of the Intercept 
where 
- EY - EX · y =~and x . = .:::_:i. 
n 1 n 
use1 11~1-i·ue11uns 
Multiple Regression (Card 1) 
A & C 
Matrices IAI 
STEP INSTRUCTIONS 
1. Enter card 1 
2 . Do 3 - 6 for each entry 
3. Enter X1 
4 . Enter X? 
5. Enter X1 
6. Enter Y and compute sums, sum of squares, and 
sum of cross-products 







1 ll I 
L JI I 
Lt JI I 
CO i I 
I t 11 I 







I II I 
CJCJ 
CJCJ 
~ I I 
CJ I I 
C] I I 
CJ I I 
CJ I I 
CJCJ 
CJ I I 
I II I 
C] I I 
CJ I I 
I II I 
I 11 I 
I II I 
I II I 
I II I 
I II I 
I ICJ 
I IC] 
I II I 
I ICJ 
L _JI I 
I II I 
CJ I I 


































STEP INSTRUCTIONS INPUT KEYS OUTPUT DATA/UNITS DATA/UNITS 
CJCJ Ex1 X? 0 
I 11 I Ex1x1 1 
I IC] EX1Y 2 
c=J c=J EX?X1 3 
CJ I I -EX/y 4 
CJCJ EX1Y 5 
' 
CJCJ Ex~ 6 
CJCJ Ex~ 7 C] [-1 EX~ 8 




CJCJ x, B 
CJCJ X2 C 
c=JCJ X1 D 
CJCJ y E 4 
CJCJ -- I 
CJCJ 
C]c=J EX1 0 
CJCJ EX2 1 
C] I I EX3 2 
CJCJ LY 3 
CJCJ - 4 x, 
CJ I I - 5 x2 
c=J c=J -X1 6 
CJ I I - 7 y 
l 
c=J I I 
--
8 
C] I I n 9 
CJ I I , -- A 
I 1 1 I X1 B 
c=] I I x? C 
CJ I I X1 D 
CJCJ y E 
CJ CJ -- I 



















Enter Card 2 
Calculate elements of A- 1 
Calc~ate regression coefficients and store 
in Rn', R1 ' , and R? ', respectively . 
-Re- enter x1 
-Re- enter X;> 
-Re- enter X1 








Card ( 2) 
INPUT KEYS DATA/UNITS 
I 11 I 
I A 11 I 
I 11 I 
~~ 
c=J I I 
c=J c=J 
c=J c=J 





I 11 I 
c=J c=J 
c=J c=J 
c=] I I 






x1 I r 11 a I 
- IR/S 11 I x? 
- []&] I I xi 
- IB&] I I y 
I f' 11 b I 
c=J I I 
X1 I t 11 I 
X2 I t 11 I 




































Entry# x2 x3 y 
1 0 .94 4 . 22 1. 58 8.23 
2 1.13 3.48 1.28 8 . 26 
3 0. 61 2 .20 0 .64 9. 33 
4 1.17 2. 20 0 . 08 8 .92 
5 0 .93 2. 25 0. 38 8 . 89 
6 1.94 2 . 45 1.45 8. 34 
7 2.12 2.62 2 . 31 8 . 51 
8 1.03 2.97 3. 60 9 .15 
9 0 .67 2. 90 2. 59 9 .40 
10 0 . 78 2 .64 1.62 9 .01 
11 1.10 2. 64 3 .16 8 . 77 
12 1. 78 2 . 39 0.23 8.11 
13 1.54 2 . 76 0 . 76 8 .00 
14 1. 77 2.23 1.42 8 .68 
15 2. 22 3.35 1.86 8 .11 
Operation Output 
1. Enter Card I 0 . 00 *** 
2. . 94 G:) 0 .94 Ent t 
3. ,~ . 22 CD 4 . 22 Ent t 
4 . 1.58 0 1. 58 Ent t 
5. 8.23 CD 8.23 GSBA 
6 . 1 .13 CD 1.13 Ent t 
7 . 3. 48 G:) 3.48 Ent t 
8 . 1 . 28 CD 1.28 Ent t 
9 . 8 . 26 (I) 8. 26 GSBA 
9 
57. 2.22 (D 2.22 Ent t 
58. 3.35 CD 3.35 Ent t 
59. 1.86 CD 1.86 Ent t 
60. 8.11 Q) 8.11 GSBA 
61. CE> GSBB 
Del 19.73 0 
DC2 41. 30 1 
rx3 22.96 2 
EY 129.71 3 
rxf 29.95 4 
DC~ 118.22 5 
rx3 50.52 6 
n2 1124.65 7 
0.00 8 
n 15.00 9 
0.00 A 
used 2.22 B 
used 3.35 C 
used 1.86 D 
used 8.11 E 
0.00 I 
EX1X2 54.07 0 
rx1x3 29.88 1 
tX1Y 168.21 2 
rx2x3 66.03 3 
EX2Y 355.72 4 






used 2.22 B 
used 3.35 C 
used 1.86 D 
used 8.11 E 
0.00 I 
10 
Ex1x2 -0.25 0 
Ex1x3 -0.32 1 
Ex1y -2.40 2 
Ex2x3 2.82 3 
Ex2y -1.42 4 
Ex3y 1.80 5 
Exr 4.00 6 
Ex~ 4.51 7 
Exj 15.37 8 
Ey2 J.00 9 
0.00 A 
used 2.22 B 
used J.35 C 
used 1.86 D 
used 8.11 E 
0.00 I 
EX1 19.73 0 
EX2 41. JO 1 
EXJ 22.96 2 
EY 129.71 3 
xl 1.32 4 
-
x2 2.75 5 
-XJ 1.53 6 
y 8.65 7 
0.00 8 
n 15.00 9 
0.00 A 
used 2.22 B 
used J.35 C 
used 1.86 D 
used 8.11 E 
0.00 I 
62. G) GSBC 
IAI 244.83 *** 
11 
63. Enter Card 2 
64. CD 
65. G) 
66. 1.32 f 
67. 2.75 @) 
68. 1.53 @ 
69. 8.65 @ 
70. CDCD 
71. 1.00 CD 








a12 of A 0.01 1 
-1 8 a13 of A 2. 90104573-03 2 
-1 
a21 of A 0.01 3 
-1 
a 22 of A 0.25 4 
-1 
a23 of A -0.05 5 
-1 
a31 of A 2.890104573-03 6 
-1 
a32 of A -0.05 7 
-1 
a33 of A 0.07 8 
n 15 .00 9 
0.00 A 
used 2.22 B 
used 3.35 C 
used 1.86 D 
used 8.11 E 
IAI 244.83 I 
GSBB 
used -0.01 T 
b3 0.19 Z 
b2 -0.47 Y 
bl -0.62 X 
xl 1.32 GSBa 
-
x2 2.75 R/S 
- 1. 53 R/S x3 
"l'.T 8.65 R/S 
,J 
GSBb 
a 10.46 *** 
x1 1.00 Ent t 
X2 J.00 Ent t 
~3 1.50 GSBc 
y 8.72 *** 
Therefore, Y = 10.46 - 0 .62 x1 - 0.47 x2 + 0.19 x3 
When xl = 1.00, x2 = 3.00, and x3 = 1.50; Y = 8.72 
12 
Example 
Card 1 Card 2 
• 94 ENTt 2.23 ENTt 
-13.25 0 GSBA 
4.22 ENTt 1. 42 ENTt 
-8.32 1 
1. 58 EHTt 8.68 GSBA 
-2.48 2 8.25 B 
8.23 GSBA 2.22 ENT1· 2.82 ... .j 0. 81 1 
1.13 ENTt 3.35 ENTt 
-1.42 4 2.898184573-83 "'I £ 
3.48 £HU 1.86 ENTt 1. 88 5 0.01 3 
1. 28 ENTt 8.11 GSBA 4.00 6 8.25 4 
8.26 GSBA GSBB 4. 51 7 -0.05 5 
• 61 ENT1 15.37 8 2.890104573-03 6 
2.28 ENTt 19. 73 B 3.00 9 -0.05 ? 
. 64 ENT1· 41.30 1 8.00 A 0.07 8 
9.33 GSBA 22.96 2 2.22 B 15.00 9 
1. 17 ENTt 129.? 1 3 3.35 C 8.00 A 
2.20 EHTt 29.95 4 1. 86 D 2.22 B 
• 08 ENTt 118. 22 5 8.11 E 3.35 C 
8.92 GSBR 58.52 6 0.80 I 1.86 D 
. 93 £NH 1124. 65 7 8.11 E 
2.25 ENTt 0.00 8 19.73 0 244.83 I 
• 38 ENTt 15.88 9 41.38 1 
8.89 GSBA 0.80 A 22.96 2 GSBB 
1. 94 ENTt 2.22 B 129. 71 ~ .j 
2. 45 ENT1- 3.35 C 1 7? . .., .. 4 
-8.81 T 
1.45 ENTt 1. 86 D 2. 75 5 8.19 z 
S.34 GSBA 8.11 E 1. 53 6 
-8.47 y 
2.12 £NH 8.00 I 8.65 7 
-8.62 X 
2.62 ENTt 8.00 8 
2.31 ENTt 15.88 9 1. 32 GSBo. 
8.51 GSBA 54.87 8 0.00 A ~' .,r. ... ( ·- R/ S 
1. 03 ENTt 29.88 1 2.22 B 1. 53 R/ S 
2.9? ENTt 168.21 2 3.35 C 8.€5 R/ S 
3.68 ENTt 66.03 3 1. 86 D GSBtJ 
9.15 bSBA 355.72 4 8.11 E 10.46 
*** • 67 ENT1 200.34 5 8.88 I 
2. 98 ENTt 8.88 6 1.08 ENTt 2.59 ENTt 0.00 7 GSBC 3. 00 ENTt 9.40 GSBA 0.00 B 244.83 Ut 1.58 GSBc 
• 78 ENTt 8.88 9 8.72 Ut. 2.64 ENTt 0.00 H 
1. 62 ENH 2.22 B 
9.01 GSBP. 3.35 C 
1.18 ENTt 1.86 D 
2.64 ENTt 8.11 E 
3.16 ENTt 8.00 I 
8.7? ~SBA 
1. 78 ENTt 
2.39 ENTt 
• 23 ENTt 
8.11 GSBA 
1. 54 ENTt 
2.76 ENTt 
• ?6 ENTt 
.8. 88 GSBA 
1. 77 ENTt 
13 
Prog r a m - Ca rd 1 
"' 
f 
801 f:LBL4 21 11 861 RCL4 36 84 121 RCL2 36 82 181 RCL1 36 81 
882 STD£ 35 15 862 RCL8 36 80 j?? RCL9 36 89 182 X -35 ...... 
..... 003 IN -31 863 RCL9 36 89 123 -24 183 X -35 
r: 884 STOD 35 14 864 -24 124 X -35 1f:4 
•"I 82' ~ 
005 RJ. -31 065 ST04 35 84 125 -45 185 X -35 
f • 80€. sroc 35 13 066 xi 53 126 PtS 16-51 186 + -55 0f;7 RJ. -31 867 RCL9 36 89 1 ,., ., ST01 35 81 18? RCL1 3€ 81 ,[. l 
888 STOB 35 12 868 X -35 128 RCL2 36 82 18B x~ 53 
r··· 889 ST+0 35-55 00 869 -45 129 p .. c 16-51 189 F-'CL ? 36 f;7 +,,.• 
' 81fJ .~V.: 2 53 870 PtS 16-51 130 RCLB 36 88 19B X -35 
811 5T+4 35-55 84 671 ST06 35 06 131 RCL3 36 83 191 -45 
01~ Rt 16-31 0''"• ( t:. P:S 16-51 132 RCL9 36 89 192 RCL8 36 80 
013 5T+1 35-55 01 073 RCL5 r 05 133 -24 193 x~ 53 ~b 
" 814 xz 53 874 RCL1 36 81 134 , .. -35 194 RCL8 36 08 
·" 
~ 015 ST+S 35-55 05 9-:,r I._, RCL9 36 89 135 -45 195 .~·~· -35 
. 016 P.1' 16-31 iF'6 - -24 136 P:S 16-51 196 -45 
01? ST+2 35-55 82 877 ST05 35 85 f77 ,. ,_.,j ST02 35 82 19? RCL3 -. ,.. ~ti 87 ..,
~ 818 xc: 53 878 xz 53 132 RCL3 36 03 19B xz 53 
019 ST+6 35-55 86 879 RCL9 36 89 139 PtS 16-51 199 RCL6 36 86 
020 Rt 16-31 88B X -35 140 RCL1 36 81 288 X -35 
~e21 ST+3 35-55 83 881 -45 141 RCL2 36 82 2ft1 -45 
0·,,.., Xi 53 882 PtS 16-51 142 RCL9 36 89 28E.' STOI 35 46 
023 ST+? 35-55 87 883 ST07 35 87 14? -24 2B3 F'P TX -14 
~CL9 ~,t · 89 884 P:S 16-51 144 X ... ~ 
-~- ~·84 RTN 24 
025 1 Bl 085 RCL6 36 86 145 -45 ~:e5 R ., c-.· .., 51 
026 + -55 886 RCL2 36 82 146 PtS 16-51 
Si09 35 89 88? RCL9 36 89 14? ST03 35 83 
028 PtS 16-51 888 -24 148 RCL4 36 04 
82:' RCLB ... ,.. Jt, 12 089 ST06 35 86 149 P:S 16-51 
83f. RCLC 36 13 e9e xi 53 158 RCL1 36 81 
831 X -35 891 RCL9 36 89 151 RCL3 36 87 ... 
03~· ST+B 35-55 88 BQ~· _ .... X -35 152 RCL9 ... ,.. .:.o 89 
033 RCLB 36 f ,.., 893 -45 153 -24 ~ J£ 
034 RCLD 36 14 894 P:S 16-51 154 X -35 
• 835 X -35 895 ST08 35 08 155 -45 
.. 036 ST+l 3~-55 B1 896 P:S 16-51 156 P:S 16-51 
037 RCLB 36 12 8Q7 
- · I RCL? 36 8? 157 ST04 35 84 
_.. 838 RCLE 36 15 898 RCL3 36 83 158 RCL5 36 85 
f 839 X -35 899 RCL9 36 89 159 P:S 16-51 
040 ST+2 35-55 8"'' 188 -24 16e RCL2 36 02 £ -
· 841 ~CLC 36 13 101 ST07 35 B7 161 RCL3 36 83 
842 RCLD 36 14 182 X2 53 162 RCL9 36 89 
" 843 X -35 183 RCL9 36 09 163 
-
-24 
.... 844 ST+3 35-55 83 184 X -35 164 X . -35 
845 RCLC 36 13 185 -45 f rz:: .t, ... -45 
.. 846 RCLE 36 15 186 PtS 16-51 166 P:S 16-51 
84? X -35 107 ST09 35 89 16? ST05 35 05 
048 ST+4 35-55 84 188 RCL8 36 88 168 PRES 16-13 
• 049 RCLD 36 14 109 P:S 16-51 169 PtS 16-51 
• ..-858 RCLE 36 15 110 RCLB 36 88 178 PRE(; 16-13 
851 X -35 111 RCL1 36 81 1 ?1 n N ~4 
" 052 ST+S 35-55 05 112 RCL9 36 89 f ~ r, J. ,. .: *i..PLC 21 13 
PtS 16-51 113 -24 1 -. -. i :.• PtS 16-51 
054 RCL9 36 ~9 114 X -35 174 RCL6 36 06 
. 055 RTN 24 115 -45 1 ?5 RCL? 36 B? 
856 tLBLB 21 12 116 PtS 16-51 176 RCLB 36 88 
85? PREG 16-13 11 ? srne 35 88 177 .~· - 7r:, .... , .... 
;,. 858 PtS 16-51 118 RCL1 36 81 178 ): -35 
859 PREG 16-13 119 PtS 16-51 179 RCL8 36 88 
860 P:S 16-51 120 RC~B 36 80 180 RCL3 36 83 
Prog ra m C a r d 2 
Oft ; ,:LE'LR ,., ~ ~l 11 061 P:S 16-51 121 RCL8 36 80 181 RCL4 36 84 
082 RCL? 36 87 862 RCL6 36 86 1.-. ... £.£ RCLC 36 13 182 X -35 
003 RCLS 36 08 86: RCL3 36 83 123 X -35 183 -4~ 
004 X -35 a~ .. t'.., X -35 124 RCL1 36 01 184 RCL2 36 0& 
085 RCL3 36 83 865 RCL1 3€ 81 125 RCLD 36 14 185 RCLS 36 85 
00£ .~'2 53 066 RCL8 36 00 126 X -35 186"' X -3~ 
88? -45 867 X -35 127 RCL2 36 82 187 -4~ 
808 RCLI 36 46 068 -45 128 RCLE 36 15 188 ST07 35 87 
809 -24 869 RCLI 36 46 129 .'!-;· -35 189 PRTX -1.f 
618 P:S 16-51 070 . -N 138 + -55 190 RTH 24. 
011 ST00 35 00 871 F':S 16-51 131 + -55 191 tLBLc 21 16 13 
(.12 P:S 16-51 072 CHS -22 132 P:S 16-51 192 RCL2 36 82' 
013 RCLB 36 00 873 Si05 35 85 133 sroe 35 88 193 X -35 
014 RCLB 36 88 874 P:s 16-51 134 P:S 16-51 194 ST08 35 88 
815 X -35 075 RCL8 36 88 135 RCL3 36 83 195 RJ. -31"' 
816 RCL1 36 81 07£ RCL3 36 03 136 RCLC 3€ 13 196 RCL1 36 01 ... 
017 RCL3 36 03 077 X -35 137 X -35 197 X -35 
~18 ) ~ -35 e?B RCU 36 87 138 RCL4 36 84 198 ST+B 35-55 8S, 
819 -45 8..,Q { -· RCL1 36 01 139 RCLD 36 14 199 RJ· -31 
020 RCLI 36 46 BBB X -35 148 X -35 288 RCL8 36 80 0,... , 
~l -24 081 -45 141 RCL5 36 85 281 X -3j• 
0?~· ...... p~c ..... 16-51 082 RCLI 36 46 142 RCLE 36 15 202 ST+S 35-55 08 
823 CHS -22 883 . -24 143 X -35 283 RCL7 36 87 
824 ST01 35 81 884 p~c ..... 16-51 144 + -55 204 RCL8 36 8~~ 
025 p-+c 16-51 885 ST06 35 86 145 + -55 285 + -55 +-.J 
BE:6 RCLB 36 88 086 p~c- 16-51 146 p~c- 16-51 286 pR7g -14~ +-.J ..... 
0?., ... , RCL3 36 83 B87 RCL6 36 86 14? ST01 35 81 E'07 RTH 24 .. 
828 X -35 888 RCL3 36 83 148 P:s 16-51 2'3f: R ..,·s 51 
8?Q RCL1 36 81 889 .>:  -35 149 RCL6 36 86 ... ., 




-35 891 RCL1 36 81 151 X -35 
83~' -45 eQ~· ., ... X -35 152 RCL7 36 87 
833 RCLI 36 46 093 -45 153 RCLD 36 14 
834 -24 894 RCLI 36 46 154 X -35 
B35 P:S 16-51 895 -24 155 RCL8 36 88 
036 ST02 35 82 096 P:S 16-51 156 RCLE 3€ 15 
837 P:S 16-51 897 CHS -22 157 X -35 
838 RCL8 36 88 098 ST07 35 87 158 + -55 ~· 
839 RCLB 36 88 09~ P:S 16-51 159 + -55 
840 X -35 188 RCL6 36 86 168 P:s 16-51 
841 RCL3 36 83 1 ~1 RCL7 36 B? 161 ST02 35 82 
042 RCL1 36 81 102 X -35 162 RCL1 36 81 ), ' 
043 X -35 183 RCL8 36 88 163 RCLB 36 80 
044 -45 184 x2 53 164 PRST 16-14 ..-~ . 
845 RCLI 36 46 105 -45 165 RTN 24 
846 -24 106 RCLI 36 46 166 *LBLo. 21 16 11 
~ 
847 P:S 16-51 187 -24 167 SJ03 35 83 .. 
848 CHS -22 188 P:S 16-51 168 R/S 51 
049 ST03 35 83 189 STOS 35 08 169 ST04 35 84 
050 P:S 16-51 118 PRE, 16-13 178 R/S 51 .... 
851 RCL6 36 86 111 RTH 24 171 ST05 35 85 
852 RCLB 36 88 112 •LBLB 21 12 172 R/ S 51 
''J 
053 X -35 113 P:S 16-51 173 ST06 35 86 
054 RCL1 36 81 114 RCL2 36 82 174 RTH 24 
055 x2 53 115 STOC 35 13 175 tLBLli 21 16 12 
856 -45 116 RCL4 36 84 176 RCL8 36 88 I 
857 RCLI 36 46 117 STOD 35 14 177 RCL3 36 83 
858 . -24 118 RCL5 36 85 178 X -35 
859 P:S 16-51 119 STOE 35 15 !79 -45 
868 ST04 35 84 128 P:S 16-51 188 RCL1 36 81 
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